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(54) Switch and switching method for processing communication data of a particular connection 



(57) Data from an STM (Synchronous Transfer 
Mode) network is converted into an ATM (Asynchronous 
Transfer Mode) cell by an interworking facility, and the 
ATM cell is input to the ATM network. If the input cell cor- 
responds to a connection which requires voice process- 
ing, a voice processing trunk within a switch performs 



the processes such as an echo compensation process, 
an encoding process, a multiplexing process, etc. The 
switch outputs the cell to a trunk line of the ATM net- 
work. 
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Description 

Background of the Invention 
Field of the Invention 

[0001] The present invention relates to a switch and a 
switching method for performing a switching operation 
for each cell and a process for accommodating various 
types of data accommodated within a different network 
in a communications network where data is partitioned 
into cells being fixed-length packets, which are trans- 
ferred- 
Description of the Related Art 

[0002] An ATM (Asynchronous Transfer Mode) com- 
munications method is a method for partitioning data 
having various speeds into fixed-length packets referred 
to as cells, and for transferring the cells. This method 
can process various types of data having diversified 
traffic characteristics in a unified manner in a communi- 
cations network. Therefore, a communications network 
adopting the ATM communication method (ATM net- 
work) has been built as the infrastructure of multimedia 
communications. 

[0003] ATM switches are arranged in such an ATM 
network, and relay ATM connections between users by 
performing a switching operation for each cell. For 
example, the ATM switch disclosed by the Japanese 
Laid-open Patent Application No. 7-307745 has the 
configuration shown in Fig. 1 A 

[0004] An ATM switch 1 shown in Rg. 1A is mainly 
composed of a switch unit 2 and a plurality of line units 
3 (subscriber line units or trunk line units). One or a plu- 
rality of subscriber terminals 5 are connected to each of 
the line units 3 directly or via a transmitting device 4, 
and one or a plurality of connections (ATM connections) 
from one or a plurality of subscribers are accommo- 
dated by each of the line units 3. 
[0005] As described above, the ATM switch 1 can 
accommodate a plurality of connections on a single 
input port (line unit). To which connection a cell belongs 
is identified with a VPI (Virtual Path Identifier) and a VCI 
(Virtual Channel Identifier), which are included in the 
header of the cell. A connection identified only with the 
VPI is referred to as a VP connection, while a connec- 
tion identified with the VPI and the VCI is referred to as 
a VC connection. 

[0006] When a connection is relayed by the ATM 
switch 1, a VPIA/CI conversion unit 6 arranged within 
the line unit 3 converts the VPIA/CI of an input cell into 
those corresponding to an output line, and attaches tag 
information (TAG) to the cell by referencing a VPI/VCI 
conversion table 7. as shown in Fig. 1 B. The TAG is an 
internal identifier used for selecting a route within the 
switch unit 2. 

[0007] The switch unit 2 outputs a cell to a desired 



route by using the TAG attached to the cell. With these 
operations, the ATM switch 1 can switch each of input 
cells to a desired line. 

[0008] By the way, an ATM network can accommodate 
s subscriber terminals other than ATM terminals. As such 
terminals, for example, terminals connected to an exist- 
ing STM (Synchronous Transfer Mode) communications 
network which mainly handles telephony services can 
be cited. 

to [0009] If an STM subscriber terminal is accommo- 
dated by an ATM network, an STM -ATM converter 
called an IWF (interWorking Facility) or a CLAD (Cell 
Assembly and Disassembly) is installed between the 
STM and ATM networks. The STM-ATM converter con- 

15 verts STM data into an ATM cell, and transfers the STM 
data within the ATM network. 

[001 0] Fig. 1 C is a block diagram showing the network 
configuration where an ATM network accommodates an 
existing STM network. In this figure, an ATM network 1 1 

20 includes a plurality of ATM switches 1 . to each of which 
an ATM subscriber terminal 5 is connected. An STM 
network 12 includes a plurality of STM switches 13, to 
each of which an STM subscriber terminal 14 is con- 
nected. IWFs 15 are arranged between the ATM 

25 switches 1 and the STM switches 13. 

[0011] For example, data transmitted from the STM 
subscriber terminal 14 in the lower left of this figure is 
input to the ATM network 1 1 via the STM switch 13 and 
the IWF 15, and is transferred over a trunk line within 

so the ATM network 11. Then, the data reaches the STM 
subscriber terminal 14 in the lower right via the IWF 15 
and the STM switch 13. Or, the data may sometimes 
reach the ATM subscriber terminal 5 in the upper right, 
which is connected to the ATM network 1 1 . 

35 [001 2] In this case, the following two methods can be 
considered as a data mapping method used when STM 
data is converted into ATM cells (hereinafter referred to 
as cell processing) or ATM ceils are converted into STM 
data (hereinafter referred to as deceit processing) within 

40 the IWF 15. 

(a) A method using an AAL (ATM Adaptation Layer) 
type 1 (ITU-T (International Telecommunications 
Union-Telecommunications) Recomfnendation 

45 1.36.3.1) 

(b) A method using an AAL type 2 (ITU-T Recom- 
mendation 1.363.2) 

[001 3] The AAL type 1 is also referred to as an AAL1 . 

so This is a cell processing method for transmitting STM 
data of 47 bytes, each of which has a 125-jis speed, is 
transmitted as one ceil This method is suitable for the 
case where the cell processing is performed for data at 
a fixed-rate speed. Additionally, an AAL type 2 is also 

55 referred to as an AAL2. This is a cell processing method 
for mapping data onto short packets of a variable length, 
which are referred to as short cells, and for multiplexing 
a plurality of short cells into a single ATM cell. This 
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method is suitable for the case where the cell process- 
ing is performed for data of variable and lew-speed 
data. 

[001 4] When the IWF 15 performs the cell processing 
for STM data, it reduces the amount of the data by per- s 
forming voice encoding (including silence suppression 
as occasion demands), and performs the cell process- 
ing for the encoded data with the AAL type 2. The 
silence suppression means that data is not transferred if 
it is in an unvoiced state. io 
[0015] Such cell processing allows the bandwidth 
compression of data in an ATM network. Note that, how- 
ever, the bandwidth compression is implemented based 
on the assumption that the IWF 15 or the ATM sub- 
scriber terminal 5, which is the destination of a connec- is 
tion, supports the AAL type 2. For a non-voice signal for 
which the bandwidth compression cannot be per- 
formed, a transfer with the AAL type 1 is more useful 
than that with the AAL type 2 in terms of a bandwidth. 
[001 6] The above described conventional communi- 20 
cations methods, however, have the following problems. 
[0017] Normally, if a transmission delay exceeds 25 
ms on either of calling and called sides at the time of a 
voice signal transfer, an echo caused by this delay can- 
not be ignored and the echo must be compensated for 25 
by an echo cancellor. When STM data is transferred 
within an ATM network, a delay specific to the ATM net- 
work and a delay which accompanies the cell or decell 
processing performed by the IWF occur. Therefore, a 
delay time may be larger than that in an existing STM 30 
network. 

[0018] Fig. 1D is a schematic diagram showing a 
delay which accompanies the cell/decell processing 
performed by the IWF with the use of the AAL type 1 . 
When the IWF generates a single ATM cell 22 by per- 35 
forming the cell processing for 47-byte STM data 21 , a 
cell processing delay depending on each of the bytes 
occurs. By way of example, a cell processing delay of 
approximately 6 ms {125 *isx47) occurs for the leftmost 
1-byte data 21\ while a cell processing delay is recog- 40 
nized to be "0" for the rightmost 1 -byte data 21". 
[0019] When the ATM cell 22 is transferred over an 
ATM network, a transmission line delay and a delay var- 
iation absorption time x within the ATM network are 
added. Normally, cells are buffered in order to prevent a 45 
loss caused by a cell conflict within the ATM network. 
The delay variation absorption time x is required to 
absorb the delay variations of cells caused by the buff- 
ering. 

[0020] Furthermore, when the STM data 21 is regen- so 
erated by performing the decell processing for the ATM 
cell 22 by the IWF at a transfer destination, a decell 
processing delay occurs depending on each of the 
bytes. By way of example, a decell processing delay is 
recognized to be "0" for the data 21*. while a decell 55 
processing delay of approximately 6 ms occurs for the 
data 21 M . 

[0021] Accordingly, a delay accompanying the 



cell/decell processing can be estimated to be approxi- 
mately 6 ms, and the total delay time can be calculated 
by adding the transmission line delay and the delay var- 
iation absorption time x to the cell/decell processing 
delay. Occurrences of the cell/decell processing delay 
and the delay variation absorption time mean that an 
area in which an echo must be compensated for 
increases for an STM subscriber receiving an existing 
analog telephone service. 

[0022] rf the capability provided by an IWF is the 
cell/decell processing of the AAL type 1 , a CLAD of the 
AAL type 1 must be arranged within the IWF. Also an 
echo cancellor must be arranged to compensate for the 
above described echo caused by a cell delay. 
[0023] Fig. 1 E is a block diagram showing the config- 
uration of a hypothetical IWF equipped with the above 
described devices. An IWF 31 shown in Fig. 1 E accom- 
modates "m" channels, and comprises echo cancellors 
33 the number of which is equal to the number of chan- 
nels, and an AAL1 multiplexing CLAD 32. The AAL1 
multiplexing CLAD 32 comprises AALI-CLADs 34 the 
number of which is equal to the number of channels, 
and an ATM demultiplexing unit 35. Here, the AALI- 
CLADs 34 are arranged for the respective channels. 
However, a multiplexing CLAD for processing a plurality 
of channels altogether was developed (for example, the 
Japanese Laid-open Patent Application No. 5-37548). 
[0024] If the capability provided by the IWF is 
cell/decell processing of the AAL type 2, a CLAD of the 
AAL type 2 must be arranged within the IWF. Also an 
echo cancellor is required due to a reason similar to that 
for the AAL1 type. 

[0025] Fig. 1 F is a block diagram showing the config- 
uration of a hypothetical IWF equipped with these 
devices. An IWF 41 shown in this figure accommodates 
m channels, and comprises echo cancellors 42 and 
voice encoders 43, the numbers of which are equal to 
the number of channels, and an AAL2-CLAD 44. 
[0026] Normally, signals of a plurality of channels are 
multiplexed at an input/output point on an STM network 
side of an IWF in many cases. Each of the channels 
accommodates various types of data such as an analog 
voice, bearer data, etc. The bearer data indicates, for 
example, data transferred by a bearer service with the 
use of a dedicated line, and is not limited to voice data. 
[0027] As described above, an optimum AAL type dif- 
fers depending on the type of data. Therefore, it is desir- 
able to change the AAL type depending on the type of 
data in order to make efficient use of an ATM network. 
[0028] For example, if a connection destination 
accommodates the AAL type 2 at the time of an analog 
voice transfer, it is desirable to perform the cell process- 
ing of the AAL type 2. If the connection destination does 
not accommodate the AAL type 2. it is desirable to per- 
form the cell processing of the AAL type 1. When non- 
voice data is transferred, it is desirable to perform the 
cell processing of the AAL type 1. For an analog voice, 
an echo cancellor must be installed depending on an 
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amount of an end-to-end transmission delay time. 
[0029] However, if the IWF is designed to provide both 
of the capabilities of the AAL types 1 and 2, and to pro- 
vide the capability of an echo cancellor depending on a 
connection, the configurations shown in Figs. 1 E and 1 F 
must be combined. In this case, echo cancellors, voice 
encoders, etc. must be arranged for all of channels 
accommodated by the IWF. so that an amount of equip- 
ment becomes very large. 

[0030] Especially, digital signal processing using a 
DSP (Digital Signal Processor), etc. must be performed 
within each echo cancellor and a voice encoder. 
Accordingly, their hardware sizes are significantly large. 
If echo cancellors and voice encoders for all the chan- 
nels are arranged, the total size of the IWF becomes 
extraordinary. 

[0031] Furthermore, if encoding algorithms of voice 
encoders are different depending on IWFs such as an 
IWF at a connection destination, etc., a plurality of voice 
encoders or a voice encoder accommodating a plurality 
of encoding algorithms must be arranged for each chan- 
nel. 

Summary of the Invention 

[0032] An object of the present invention is to provide 
a switch and a switching method for efficiently accom- 
modating various types of data accommodated within a 
different communications network such as an STM net- 
work, etc., and for reducing an amount of equipment of 
interworking facilities between networks in a communi- 
cations system such as an ATM network, etc., which 
partitions data into fixed-length packets and transfers 
the packets. 

[0033] In a first aspect of the present invention, a 
switch comprises a switch unit and a trunk unit, and 
switches communication data, which is partitioned into 
cells being fixed-length packets, for each of the cells. 
The switch unit determines an output route for each 
input cell. The trunk unit performs voice processing for 
an input cell if the cell belongs to a particular voice con- 
nection. 

[0034] The switch unit performs a switching operation, 
for example, based on the VP WCI being the connection 
identification information of an input cell, and deter- 
mines an output route according to a connection. If the 
input cell is identified to belong to a particular voice con- 
nection at this time, the switch unit outputs this cell to 
the trunk unit. 

[0035] The trunk unit performs one of an echo cancel- 
lor process for removing an echo of a far end signal 
superposed on a near end signal, an encoding process 
for converting voice data of an input cell into a particular 
voice code, a decoding process for converting a voice 
code of an input cell into voice data, a multiplexing proc- 
ess for multiplexing data of an input cell into an AAL 
type 2 cell, a demultiplexing process for demultiplexing 
data from an AAL type 2 cell, etc. and again inputs the 



cell to the switch unit. 

[0036] In a second aspect of the present invention, a 
trunk is arranged for a system which switches communi- 
cation data, which is partitioned into cells being fixed- 

5 length packets, for each of the cells, and comprises a 
voice processing unit and a conversion unit. The voice 
processing unit performs voice processing for an input 
cell if the cell belongs to a particular voice connection. 
The conversion unit converts the connection identifica- 

io tion information of that cell. 

[0037] In a third aspect of the present invention, an 
switch comprises a switch unit and a trunk unit, and 
switches communication data, which is partitioned into 
cells being fixed-length packets, for each of the cells. 

is The switch unit determines an output route for each 
input cell. The trunk unit processes data of an input cell 
if the cell belongs to a particular connection. 

Brief Description of the Drawings 

20 

[0038] 

Fig. 1 A is a block diagram showing the configura- 
tion of a conventional ATM switch; 
25 Fig. 1 B shows the configuration of a line unit; 

Fig. 1C is a block diagram showing the network 
configuration where an ATM network accommo- 
dates an STM network; 

Fig. 1 D is a schematic diagram showing a process- 

30 ing delay caused by an IWF; 

Fig. 1 E is a block diagram showing the configura- 
tion of an IWF when an AAL type 1 is used; 
Fig. 1 F is a block diagram showing the configura- 
tion of an IWF when an AAL type 2 is used; 

35 Fig. 2A is a block diagram showing the principle of 
a switch according to the present invention; 
Fig. 2B is a block diagram showing the configura- 
tion of a communications system; 
Fig. 3 shows a first switching method; 

40 Fig. 4 is a block diagram showing the configuration 
of a first voice processing trunk; 
Fig. 5 shows a second switching method; 
Fig. 6 shows a third switching method; 
Fig. 7 shows the configuration of a first echo can- 

45 cellor unit; 

Fig. 8 shows the structure of a first VPI/VCI conver- 
sion table; 

Fig. 9 shows the structure of a second VPI/VCI con- 
version table; 

so Fig. 10 shows the configuration of a first cell distrib- 
uting unit; 

Fig. 1 1 shows the configuration of a second echo 
cancellor unit; 

Fig. 12 shows the configuration of a channel filter; 
55 Fig. 13 shows the configuration of a third echo can- 
cellor unit; 

Fig. 14 shows the configuration of an output con- 
trolling circuit; 



4 



<EP 0975167A2 I > 




7 EP 0 975 1 

Fig. 15 shows the structure of an AAL2 ceil; 

Fig 16 shows the configuration of a second voice 

processing trunk; 

Fig 17 shows a fourth switching method; 

Fig. 18 shows the configuration of a third voice 5 

processing trunk; 

Fig. 1 9 shows the configuration of a second cell dis- 
tributing unit; 

Fig. 20 shows the configuration of a fourth voice 

processing trunk; *° 

Fig. 21 shows a fifth switching method; 

Fig. 22 shows a sixth switching method; 

Fig. 23 shows the configuration of an ATM network; 

and 

Fig. 24 shows a seventh switching method. 15 

Description of the Preferred Embodiments 

[0039] Provided below is the explanation about the 
details of preferred embodiments, by referring to the 20 
drawings. 

[0040] Fig. 2 A is a block diagram showing the principle 
of a switch according to the present invention. The 
switch shown in this figure is. for example, an ATM 
switch, and switches communication data, which is par- 25 
titioned into cells being fixed-length packets, for each of 
the cells. This switch comprises a switch unit 51 and a 
trunk unit 52. The switch unit 51 determines an output 
route for each input cell. The trunk unit 52 performs 
voice processing for an input cell if the cell belongs to a 30 
particular voice connection. 

[0041 ] The switch unit 51 performs a switching opera- 
tion, for example, based on the VPI/VCI being the con- 
nection identification information of an input cell, and 
determines an output route according to a connection. If 35 
the input celt is identified to belong to a particular voice 
connection, the switch unit 51 outputs this cell to the 
trunk unit 52. 

[0042] The trunk unit 52 performs one of an echo can- 
cellor process for removing an echo of a far end signal 40 
superposed on a near end signal, an encoding process 
for converting voice data of an input cell into a particular 
voice code, a decoding process for converting a voice 
code of an input cell into voice data, a multiplexing proc- 
ess for multiplexing data of an input cell into an AAL 45 
type 2 cell, a demultiplexing process for demultiplexing 
data of an input cell from the AAL type 2, etc., and again 
inputs the cell to the switch unit 51 . 
[0043] As described above, the trunk unit 52 arranged 
within a switch performs various types of voice process- so 
ing required to accommodate the STM data mapped 
onto the AAL type 1 cell, so that an IWF no longer need 
to perform these voice processing. As a result, the 
amount of equipment of the IWF can be reduced. 
[0044] Furthermore, only a connection for which the ss 
voice processing must be performed can be selectively 
accommodated by the trunk unit 51 among all the con- 
nections accommodated by a switch. Accordingly, it is 
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sufficient to arrange processing devices the number of 
which is equal to the number of connections for which 
the voice processing must be performed within the trunk 
unit 52 among all the connections handled by the IWF. 
Consequently, the amount of equipment can be signifi- 
cantly reduced in comparison with the case where 
processing devices are arranged within the IWF. 
[0045] If a switch further comprises an input line unit 
for interfacing an input line of a cell and the switch unit 
51, and an output line unit for interfacing an output line 
and the switch unit 51 , the switch unit 51 perform the fol- 
lowing switching operations. 

[0046] In this case, the switch unit 51 performs a first 
switching operation for connecting the input and output 
line units for the cell of the connection for which the 
voice processing is not required, and performs a second 
switching operation for connecting the input line unit and 
the trunk unit 52 and for connecting the trunk unit 52 
and the output line unit for the cell of the connection for 
which the voice processing is required. 
[0047] For example, the switch unit 51 shown in Fig. 
2A corresponds to a switch unit 65 which is shown in 
Fig. 2B and will be described later, while the trunk unit 
52 shown in Fig. 2 A corresponds to a voice processing 
trunk 67 shown in Fig. 2B. 

[0048] In a communications system according to the 
present invention, an AAL type 1 CLAD is arranged 
within an IWF which interconnects an ATM and an STM 
network, and performs cell/dece!! processing for the 
STM data by using the AAL type 1. One or more voice 
processing trunks are arranged within an ATM switch, 
which performs the processes of an echo cancellor, a 
voice encoder, an AAL type 2 CLAD, etc. 
[0049] With the switching capability of an ATM switch, 
only a connection for which the above described proc- 
esses are required can be selectively accommodated 
within a voice processing trunk among all the connec- 
tions from an STM network. Accordingly, there is no 
need to prepare processing devices such as an echo 
cancellor, etc. for alt the connections handled by an IWF, 
thereby reducing the amount of equipment of the entire 
system. 

[0050] Fig. 2B shows the fundamental configuration of 
a communications system including an ATM switch 
according to the present invention. The system shown 
in Fig. 2B comprises an ATM switch 61 , an ATM sub- 
scriber terminal 62, and an IWF 63. The ATM subscriber 
terminal 62 is connected to the ATM switch 61 , and the 
IWF 63 is arranged between an STM network and the 
ATM switch 61 . The IWF 63 includes an AAL1 multiplex- 
ing CLAD 64 which has a capability similar to that of the 
AAL1 multiplexing CLAD 32 shown in Fig. 1E. 
[0051] Additionally, the ATM switch 61 includes a 
switch unit 65, a plurality of line units 66 (subscriber line 
units or trunk line units), and one or a plurality of voice 
processing trunks 67. Each of the line units 66 main- 
tains an interface consistency between the ATM sub- 
scriber terminal 62 and the trunk system. The switch 



5 



BNSOOCID <EP 0975187A2 I > 



EP0 975187A2 



10 



9 

unit 65 is a self-routing switch, and routes an input cell 
by referencing the value of the TAG attached to the cell. 
[0052] Fig. 3 shows the method for switching a cell for 
use in the ATM switch 61 shown in Fig. 2B. STM data 
from an STM network is converted into an AAL type 1 5 
cell within the IWF 63, and the converted cell is input to 
the ATM switch 61. Here. VPI/VCI conversion is per- 
formed within the line unit 66 connected to the IWF 63. 
[0053] If the connection corresponding to the input cell 
is non-voice data, etc. and if there is no need to perform w 
a particular voice process such as an echo cancellor 
process, etc.. the line unit 66 converts the VPI/VCI of 
the input cell into those corresponding to the trunk line, 
and attaches a TAG to the cell. The switch unit 65 out- 
puts the cell to a desired route (trunk line unit) by using is 
the TAG attached to the cell, as indicated by a broken 
line. 

[0054] If the connection corresponding to the input cell 
is voice data and if a particular voice process must be 
performed, the line unit 66 converts the VPI/VCI of the so 
input cell into those corresponding to the voice process- 
ing trunk 67. and attaches a TAG to the cell. The switch 
unit 65 outputs the cell to a desired route (voice 
processing trunk) by using the TAG attached to the cell, 
as indicated by a solid line. 25 
[0055] The voice processing trunk 67 again inputs the 
cell to the switch unit 65 as indicated by the solid line 
after performing a desired voice process such as an 
echo cancellor process, etc. for the input cell. The voice 
processing trunk 67 has a VPI/VCI switching capability 30 
similar to that of the line unit 66. It converts the VPI/VCI 
of the cell into those corresponding to the trunk line, 
attaches a TAG to the cell, and inputs the cell to the 
switch unit 65. The switch unit 65 outputs the cell to a 
desired route (trunk line unit) by using the TAG attached 35 
to the cell, as indicated by the solid line. 
[0056] Fig. 3 shows the method for switching data 
flowing Irom an STM network into an ATM network. 
Switching operations are performed with a similar 
method also for a connection in the opposite direction, 40 
that is, the data from the ATM network to the STM net- 
work. First of all. the VPI/VCI of a cell from a trunk line 
of the ATM network are converted within the line unit 66. 
[0057] If the connection corresponding to the input cell 
is non-voice data etc. and if there is no need to perform 45 
a particular voice process, the line unit 66 converts the 
VPI/VCI of the input cell into those corresponding to the 
IWF 63. and attaches a TAG to the cell. The switch unit 
65 outputs the cell to a desired route (the line unit con- 
nected to the IWF) by using the TAG attached to the cell, so 
[0058] If the connection corresponding to the input cell 
is voice data and if a particular voice process must be 
performed, the line unit 66 converts the VPI/VCI of the 
input cell into those corresponding to the voice process- 
ing trunk 67. and attaches a TAG to the cell. The switch ss 
unit 65 outputs the cell to a desired route (voice 
processing trunk) by using the TAG attached to the cell. 
[0059] The voice processing trunk 67 again inputs the 



cell to the switch unit 65 after performing a desired voice 
process. At this time, the voice processing trunk 67 con- 
verts the VPI/VCI of the cell into those corresponding to 
the output line to the IWF 63, and attaches a TAG to the 
cell. The switch unit 65 outputs the cell to a desired 
route (the line unit connected to the IWF) by using the 
TAG attached to the cell. 

[0060] Whether the connection corresponding to an 
input cell requires a particular voice process is deter- 
mined when the connection is set up, and the particular 
process is specified according to the VPI/VCI set in the 
cell. The VPI/VCI conversion table corresponding to the 
VPI/VCI is set in the line unit 66 and the voice process- 
ing trunk 67. 

[0061 ] Provided next is the explanation about a pre- 
ferred embodiment in the case where the voice process- 
ing trunk 67 includes an echo cancellor, by referring to 
Figs. 4 through 14. 

[0062] Fig. 4 exemplifies the configuration of such a 
voice processing trunk 67. The voice processing trunk 
67 shown in Fig. 4 comprises an echo cancellor unit 71 , 
a VPI/VCI conversion unit 72, and a VPI/VCI conversion 
table 73. The echo cancellor unit 71 removes an echo of 
an input cell. The VPI/VCI conversion unit 72 converts 
the VPI/VCI of a cell by referencing the VPI/VCI conver- 
sion table 73. 

[0063] Fig. 5 shows the method for switching a cell for 
use in the ATM switch 61 including the voice processing 
trunk 67 shown in Fig. 4. In Fig. 5, a line unit 66 at a 
point A comprises a VPI/VCI conversion unit 74 and a 
VPI/VCI conversion table 75, while a line unit 66 at a 
point B comprises a VPI/VCI conversion unit 74 and a 
VPI/VCI conversion table 76. 

[0064] In the VPI/VCI conversion tables 73. 75, and 
76, TAGs "a", V, and "c w respectively specify the route 
to the line unit 66 at the point A, the route to the line unit 
66 at the point B, and the route to the voice processing 
trunk 67. 

[0065] Provided next is the explanation about the case 
where connections handled by the ATM switch 61 are 
connections with small end-to-end transmission delays. 
In Fig. 5, paths #2 and #4 correspond to such connec- 
tions. 

[0066] STM data from the STM network is'converted 
into an AAL type 1 cell within the IWF 63, and the cell is 
input from the point A to the ATM switch 61 (path #2). At 
this time, the VPI/VCI conversion unit 74 within the line 
unit 66 at the point A converts the VPI/VCI of the input 
cell into those corresponding to the trunk fine at the 
point B, and attaches a TAG "b" to the cell by referenc- 
ing the first line of the VPI/VCI conversion table 75. The 
switch unit 65 outputs the cell to the line unit 66 at the 
point B by using the TAG "b" attached to the cell. 
[0067] For a connection in the opposite direction, that 
is, the data from the ATM network to the STM network, 
a cell is input from the trunk line at the point B (path #4). 
At this time, the VPI/VCI conversion unit 74 within the 
line unit 66 at the point B converts the VPI/VCI of the 
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input celt into those corresponding to the output line at 
the point A, and attaches the TAG "a" to the cell by ref- 
erencing the first line of the VPI/VCI conversion table 
76. The switch unit 65 outputs the cell to the line unit 66 
at the point A by using the TAG "a" attached to the cell. 
[0068] Provided next is the case where the connec- 
tions handled by the ATM switch 61 are connections 
with large end-to-end transmission delays. In Fig. 5, 
paths #1 and #3 correspond to such connections. 
[0069] STM data from the STM network is converted 
into an AAL type 1 cell within the IWF 63, and the cell is 
input from the point A to the ATM switch 61 (path #1 ). At 
this time, the VPI/VCI conversion unit 74 within the line 
unit 66 at the point A converts the VPI/VCI of the input 
cell into those corresponding to the voice processing 
trunk 67, and attaches a TAG V to the cell by referenc- 
ing the second line of the VPI/VCI conversion table 75. 
The switch unit 65 outputs the cell to the voice process- 
ing trunk 67 by using the TAG "c" attached to the cell. 
[0070] The echo cancellor unit 71 within the voice 
processing trunk 67 performs an echo cancellor proc- 
ess for the input cell, and outputs the cell to the VPIA/CI 
conversion unit 72. The VPIA/CI conversion unit 72 con- 
verts the VPI/VCI of the cell into those corresponding to 
the trunk line at the point B, and attaches a TAG "b" to 
the cell by referencing the first line of the VPI/VCI con- 
version table 73. and outputs the cell to the switch unit 
65. The switch unit 65 outputs the cell to the line unit 66 
at the point B by using the TAG "b* attached to the cell. 
[0071 ] For a connection in the opposite direction, that 
is, the data from the ATM network to the STM network, 
a cell is input from the trunk line at the point B (path #3). 
The VPI/VCI conversion unit 74 within the line unit 66 at 
the point B converts the VPI/VCI of the input cell into 
those corresponding to the voice processing trunk 67, 
and attaches a TAG "c" to the cell by referencing the 
second line of the VPI/VCI conversion table 76. The 
switch unit 65 outputs the cell to the voice processing 
trunk 67 by using the TAG "c" attached to the cell. 
[0072] The echo cancellor unit 71 within the voice 
processing trunk 67 performs the echo cancellor proc- 
essor the input cell, and outputs the cell to the VPI/VCI 
conversion unit 72. The VPI/VCI conversion unit 72 con- 
verts the VPI/VCI of the cell into those corresponding to 
the output line at the point A, and attaches a TAG "a H to 
the cell by referencing the second line of the VPIA/CI 
conversion table 73. The VPI/VCI conversion unit 72 
then outputs the cell to the switch unit 65. The switch 
unit 65 outputs the cell to the line unit 66 at the point A 
by using the TAG "a" attached to the cell. 
[0073] As described above, it becomes possible to 
perform the echo cancellor process for the cell input to 
the ATM switch 61 by arranging the echo cancellor 71 
within the voice processing trunk 67. Additionally, the 
cell for which the echo cancellor process has been per- 
formed is again input to the switch unit 65 by arranging 
the VPI/VCI conversion unit 72. As a result, the cell can 
be output from the ATM switch 61 to a desired route. 



[0074] By the way, the role of the echo cancellor unit 
71 is to remove an echo of a farther party signal such as 
the one on the path #3, which is superposed on a 
nearer party signal such as the one on the path #1 . To 

5 implement this removal operation, the echo cancellor 
unit 71 processes the data of the nearer party signal by 
using the data of the farther party signal. In other words, 
it is sufficient for the echo cancellor unit 71 to only refer- 
ence the farther party signal without processing it. 

10 Therefore, another switching method shown in Fig. 6 
can be considered for the path #3. 
[0075] In Fig. 6, the switching method for the path #1 
corresponding to the near end signal is similar to that 
shown in Fig. 5. For the path #3 corresponding to the far 

is end signal, a cell is input from the trunk line at the point 
B. At this time, the VPI/VCI conversion unit 74 within the 
line unit 66 at the point B converts the VPI/VCI of the 
input cell into those corresponding to the output line at 
the point A, and attaches a TAG "a" to the cell by refer- 

20 encing the first line of the VPI/VCI conversion table 76. 
[0076] Additionally, the VPI/VCI conversion unit 74 
duplicates the input cell, converts the VPI/VCI of the 
duplicate cell into those corresponding to the voice 
processing trunk 67, and attaches a TAG "c" to the 

25 duplicate cell by referencing the second line of the 
VPI/VCI conversion table 76. As a method for duplicat- 
ing a cell within the line unit 66, for example, the tech- 
nique disclosed by the Japanese Laid-open Patent 
Application No. 5*37547 can be used. 

30 [0077] The switch unit 65 outputs the cell with the TAG 
"a" attached to the line unit 66 at the point A, and out- 
puts the duplicate cell with the TAG V attached to the 
voice processing trunk 67 by using the TAG attached to 
each cell. The echo cancellor unit 71 within the voice 

35 processing trunk 67 removes the echo of the cell on the 
path #1 by using the input duplicate cell as the far end 
signal, and discards the duplicate cell which has been 
used. 

[0078] In this case, the switch unit 65 performs an 
40 operation for connecting the input from the line unit 66 
at the point B to the line unit 66 at the point A and the 
voice processing trunk 67 in a 1-to-multi correspond- 
ence. 

[0079] With such a switching method, the cell of the far 
45 end signal can be output from the ATM switch 61 not via 
the voice processing trunk 67, thereby speeding up the 
switching operation. Additionally, since the duplicate cell 
of the far end signal is discarded by the echo cancellor 
unit 71 , the operations of the VPI/VCI conversion unit 72 
so and the data of the VPI/VCI conversion table 73 can be 
simplified. 

[0080] This preferred embodiment refers to the exam- 
ple where a ceil is duplicated by the line unit 66. How- 
ever, the switch unit 65, etc. may be considered as the 
55 celt duplication location, which is not always limited to 
the line unit 66. 

[0081 ] Fig. 7 exemplifies the configuration of the echo 
cancellor unit 71 . The echo cancellor unit 71 shown in 
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this figure comprises a ceil distributing unit 81, "n" echo 
cancellors 82 (#1 through #n), and a cell multiplexing 
unit 83. The cell distributing unit 81 distributes an input 
cell to a corresponding particular echo cancellor 82 by 
referencing the VPl/VCi of the cell. Each of the echo 5 
cancellors 82 removes an echo tor each channel. The 
cell multiplexing unit 83 multiplexes the cells from the 
plurality of echo cancellors 82, and outputs the multi- 
plexed cell. 

[0082] The number of echo cancellors 82 "n" may be 10 
arbitrary. However, since the hardware of each cancellor 
is considerably large as descrfced above, rt is desirable 
to arrange echo cancellors 82 as few as posstole. Prac- 
tically, it is sufficient to arrange echo cancellors 82 the 
number of which is equal to the number of voice chan- is 
nels for which an echo compensation is required. This 
number is, for example, approximately 20 percent of the 
total number of channels to be accommodated. 
[0083] With the switching method shown in Fig. 5, by 
way of example, the data shown in Fig. 8 are registered so 
to the VPI/VCI conversion table 75 within the line unit at 
the point A when respective connections are set up. An 
"input VPI/VCI" indicates the VPI/VCI before being con- 
verted, and is assigned the values at the point A. An 
"output VPP indicates the VP I after being converted. 2s 
For the connection of a near end signal which must 
pass through the echo cancellor 82, the value 1 is set as 
the output VP I. For the connection of non-voice data, 
etc., which does not need to pass through the echo can- 
cellor 82. the value at the point B is set 30 
[0084] An output VCI indicates the VCI after being 
converted. For the connection which passes through 
the echo cancellor 82. one of the circuit numbers (#1 
through #n) of the echo cancellors 82 is set. For the 
connection which does not pass through the echo can- 35 
cellor 82, the value at the point B is set. A TAG indicates 
routing information attached to a cell. For the connec- 
tion which passes through the echo cancellor 82, "c" is 
set. For the connection which does not pass through the 
echo cancellor 82. "b" is set. 40 
[0085] At this time, for example, the data shown in Fig. 
9 are registered to the VPI/VCI conversion table 76 
within the line unit 66 at the point B when respective 
connections are set up. The value at the point B is set in 
the input VPI/VCI column. For the connection of a far 45 
end signal, which must pass through the echo cancellor 
82. the value "0" is set in the output VPI column. For the 
connection of non-voice data, etc., which does not need 
to pass through the echo cancellor 82, the value at the 
point A is set in the output VPI column. so 
[0086] In an output VCI column, one of the circuit 
numbers (#1 through #n) of the echo cancellors 82 is 
set for the connection which passes through the echo 
cancellor 82, while the value at the point A is set for the 
connection which does not pass through the echo can- ss 
cellor 82. In a TAG column, "c" is set for the connection 
which passes through the echo cancellor 82. while "a" is 
set for the connection which does not pass through the 
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echo cancellor 82. 

[0087] When a cell is input from the switch unit 65 
based on the VPI/VCI conversion tables 75 and 76, the 
cell distributing unit 81 determines the output destina- 
tion of the input cell by referencing the VCI of the cell. 
For example, if the VCI is "1" the cell distrfcuting unit 81 
outputs the cell to the echo cancellor #1. If the VCI is 
"2", the cell distributing unit 81 outputs the cell to the 
echo cancellor #2. 

[0088] The echo cancellor 82 references the VPI of 
the input cell. If the VPI is "0". the echo cancellor 82 
determines that the cell is a far end signal, uses the data 
as the reference data for removing an echo, and outputs 
the cell after being used to the cell multiplexing unit 83. 
If the VPI is T, the cell distnbuting unit 81 determines 
that the cell is a near end signal, and outputs the cell to 
the cell multiplexing unit 83 after removing the echo of 
the data. 

[0089] With the switching method shown in Fig. 6, 
data similar to those shown in Fig. 8 are registered to 
the VPI/VCI conversion table 75. while data for routing 
the cell of the far end signal to the point A and for routing 
its duplicate cell to the voice processing trunk 67 are 
registered to the VPI/VCI conversion table 76. For the 
duplicate cell, "0" is set in the output VPI column, one of 
the circuit numbers (#1 through #n) of the echo cancel- 
lors 82 is set in the output VCI column, and "c" is set in 
the TAG column. 

[0090] At this time, the cell distributing unit 81 outputs 
the input cell to a corresponding echo cancellor 82 by 
referencing the VCI of the cell. The echo cancellor 82 
references the VPI of the input cell. If the VPI is "0", the 
echo cancellor 82 determines that the cell is the far end 
signal, captures the data as the reference data for 
removing an echo, and discards the cell. If the VPI is 
"1 the echo cancellor 82 determines that the cell is the 
near end signal, and outputs the cell to the cell multi- 
plexing unit 83 after removing the echo of the data. 
[0091 ] If the VCI is corresponded to the circuit number 
of an echo cancellor 82 as described above, the cell dis- 
tributing unit 81 can be configured, for example, by 
using the circuit shown in Fig. 10. The cell distributing 
unit 81 shown in Fig. 10 comprises a delay circuit 91 . a 
VCI latch 92. a decoder 93. and "n" AND circuits 94 (#1 
through #n). 

[0092] The delay circuit 91 delays an input cell by a 
predetermined amount of time, and outputs the delayed 
cell to each of the AND circuits 94. The VCI latch 92 
latches the value of the VCI from the header of the input 
cell, and outputs the latched value to the decoder 93. 
The decoder 93 decodes the VCI, and outputs the logic 
"1 n or "0" to each of the AND circuits 94. Each of the 
AND circuits 94 outputs the ANDed result of the outputs 
of the delay circuit 91 and the decoder 93. The outputs 
of the AND circuits #1 through #n are respectively input 
to the echo cancellors #1 through #n. 
[0093] Assuming that the cell having the VCI value "2" 
is input, the decoder 93 outputs the logic *1 " only to the 
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AND circuit #2, and outputs the logic "0" to the other 
AND circuits 94. As a result, the data of the input cell is 
output only from the AND circuit #2, and the value n 0" is 
output from the other AND circuits 94. In this way, the 
input ceit is distributed to the echo cancellor #2. Similar 
distribution operations are performed also for the other 
VCI values. 

[0094] Fig. 1 1 exemplifies another configuration of the 
echo cancellor unit 71. The echo cancellor unit 71 
shown in this figure comprises "n" echo cancellors 101 
and a cell multiplexing unit 102. This echo cancellor unit 
71 does not include the cell distributing unit 81 shown in 
Fig. 7, and the input from the switch unit 65 and "n" echo 
cancellors 101 are connected by a bus in a 1-to-multi 
correspondence. 

[0095] Each of the echo cancellors 101 includes a 
channel filter 103 and an echo removing circuit 104, and 
is intended to remove an echo of each channel. Each of 
the channel filters 103 has a capability for passing only 
the input cell having the VCI value corresponding to the 
circuit number (#1 through #n) of the echo cancellor 101 
including the local channel filter 103. The cell multiplex- 
ing unit 102 multiplexes the cells from the plurality of 
echo cancellors 101, and outputs the multiplexed ceil. 
[0096] Each of the channel fitters 103 is configured, 
for example, by the circuit shown in Fig. 12. The channel 
filter 1 03 shown in Fig. 1 2 comprises a delay circuit 111. 
a VCI latch 112, a comparator 1 13, and an AND circuit 
114. 

[0097] The delay circuit 1 1 1 delays an input cell by a 
predetermined amount of time, and outputs the delayed 
cell to the AND circuit 114. The VCI latch 112 latches 
the value of the VCI from the header of the input cell, 
and outputs the latched value to the comparator 113. 
The comparator 113 makes a comparison between a 
predetermined circuit number and the VCI value. If they 
match, the comparator 113 outputs the logic T to the 
AND circuit 1 14. If they mismatch, the comparator 1 13 
outputs the logic "0". The AND circuit 114 outputs the 
ANDed result of the outputs of the delay circuit ill and 
the comparator 1 13 to a corresponding echo removing 
circuit 104. 

[0098] For example, in the channel filter 1 03 within the 
echo cancellor #2. the comparator 113 makes a com- 
parison between the VCI of the input cell and the circuit 
number "2". Accordingly, only when the cell having the 
VCI value "2" is input, the comparator 113 outputs the 
logic "1 ". and the AND circuit 114 outputs the data of the 
input cell. The cell having the other VCI values cannot 
pass through this channel filter 103. 
[0099] Fig. 13 exemplifies a further configuration of 
the echo cancellor unit 71. The echo cancellor unit 71 
shown in this figure comprises "n" echo cancellors 121. 
Each of the echo cancellors 121 comprises the channel 
filter 103 and the echo removing circuit 104. which are 
shown in Fig. 1 1 . and an output controlling circuit 122. 
[0100] This echo cancellor unit 71 does not include 
the cell multiplexing unit 102 shown in Fig. 11 , and the 



outputs of the "n" echo cancellors 121 and the output of 
the echo cancellor unit 71 are connected in a multi-to-1 
correspondence. The output controlling circuit 122 is 
arranged within each of the echo cancellors 121 instead 

5 of the cell multiplexing unit 102. 

[01 01 ] This output controlling circuit 1 22 is configured, 
for example, by the circuit shown in Fig. 14. The output 
controlling circuit 122 shown in Fig. 14 comprises a gate 
circuit 131. a timer 132, and a comparator 133. 

io [0102] The gate circuit is controlled by the output of 
the comparator 131 . and outputs the data input from the 
corresponding echo removing circuit 104 to a bus. The 
timer 1 32 is started when a cell is input to the echo can- 
cellor 121. and measures time. The comparator 133 

15 makes a comparison between the output value of the 
timer 132 and a predetermined internal processing time 
of the echo cancellor 121 . When the output value of the 
timer 132 reaches the internal processing time, the 
comparator 133 provides the gate circuit 131 with the 

20 signal for outputting data therefrom. 

[01 03] If the amount of time that an input cell requires 
to pass through the channel filter 103 and the echo 
removing circuit 104 is preset as the internal processing 
time, the cell is output from the gate circuit 131 upon ter- 

25 mination of an echo removal from each channel. Fur- 
thermore, if the processing delay times of the channel 
filter 103 and the echo removing circuit 104 are the 
same within the "n" echo cancellors 121 . cells are suita- 
bly multiplexed by arranging such an output controlling 

30 circuit 122 despite the absence of the cell multiplexing 
unit 102. 

[0104] The above described preferred embodiment 
refers to the switching method for use in the case where 
the voice processing trunk 67 includes an echo cancel- 

35 lor unit. However, a similar method can be also applied 
if the voice processing trunk 67 includes a voice 
encoder/decoder, an AAL type 2 cell/decell processing 
circuit, etc. Next, a preferred embodiment of such a 
voice processing trunk 67 is explained by referring to 

40 Figs. 1 5 through 21 . 

[01 05] Fig. 1 5 exemplifies an AAL type 2 cell. The cell 
shown in this figure is composed of a header 141 and a 
payload 142. The header 141 includes a VPl/VCI. while 
the payload 142 includes one or more short cells 143. 

45 Since all of these short cells do not always include the 
data of the same channel, a CID (Channel IDentif ier) for 
identifying a channel is attached to each of the headers 
144 of the short cells.. 

[0106] Fig. 16 exemplifies the configurations of the 
so two voice processing trunks 67 {#1 and #2) which han- 
dle such an AAL type 2 cell. The voice processing trunk 
#1 shown in Fig. 16 includes an encoding unit 151, an 
AAL2 multiplexing unit 152, and a VPIA/CI/CID conver- 
sion table 153, and generates an AAL type 2 cell from 
55 the AAL type 1 cell input from the I WF 63 shown in Fig. 
2B. 

[0107] The encoding unit 151 reduces the amount of 
data of an input cell by encoding the data of the cell. The 
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AAL2 multiplexing unit 152 generates short ceils from 
the output of the encoding unit 151, and generates an 
AAL type 2 cell by combining the short cells. At this 
time, the AAL2 multiplexing unit 152 converts the 
VPI/VCI, and attaches a CID to each of the short cells 
by referencing the VPl/VCI/CID conversion table 153. 
[0108] The voice processing trunk #2 includes an 
AAL2 demultiplexing unit 154, a decoding unit 155, an 
AAL1 cell processing unit 156, and a VPl/VCI/CID con- 
version table 157. This trunk generates an AAL type 1 
cell from the AAL type 2 cell input from a trunk line. 
[0109] The AAL2 demultiplexing unit 154 demulti- 
plexes short cells from the input cell, and outputs the 
data of each of the short cells to the decoding unit 155. 
The decoding unit 155 restores the original data by 
decoding the input data. The AAL1 cell processing unit 
1 56 generates an AAL type 1 cell from the output of the 
decoding unit 155. At this time, the AAL1 cell process- 
ing unit 156 converts the VPI/VCI by referencing the 
VPl/VCI/CID conversion table 157. 
[0110] As the encoding and decoding algorithms of 
the encoding unit 151 and the decoding unit 155, arbi- 
trary algorithms including ADPCM (Adaptive Differential 
Pulse-Code Modulation), VSELP (Vector Sum Excited 
Linear Prediction), and PSICELP (Pitch Synchronous 
Innovation Code Excited Linear Prediction) can be 
used. 

[01 11 J Fig. 17 shows a cell switching method for use 
in the ATM switch 61 including the voice processing 
trunk 67 shown in Fig. 16. In this figure, the line unit 66 
at the point A includes a VPI/VCI conversion unit 158 
and a VPI/VCI conversion table 159, while the line unit 
66 at the point B includes a VPI/VCI conversion unit 1 58 
and a VPI/VCI conversion table 160. 
[0112] In the VPl/VCI/CID conversion tables 153 and 
157 and the VPI/VCI conversion tables 159 and 160. 
TAGs w a\ "b", v. and "d" respectively specify the route 
to the line unit 66 at the point A. the route to the line unit 
66 at the point B, the route to the voice processing trunk 
#1 , and the route to the voice processing trunk #2. 
[01 1 3] In Fig. 1 7, the switching method for use in the 
case where the connections handled by the ATM switch 
61 do not require the voice encoding/decoding proc- 
esses (the paths #2 and #4), is similar to that for use in 
the case where the connections have small end-to-end 
transmission delays in Fig. 5 (the paths #2 and #4). 
[01 1 4] Provided next is the explanation about the case 
where the connections handled by the ATM switch 61 
require the voice encoding/decoding processes. In Fig. 
17, the paths #1 and #3 correspond to such connec- 
tions. 

[0115] STM data from an STM network is converted 
into the an AAL type 1 cell within the IWF 63. and the 
cell is input to the ATM switch 61 from the point A. At this 
time, the VPI/VCI conversion unit 158 within the line unit 
66 at the point A converts the VPI/VCI of the input cell 
into those corresponding to the voice processing trunk 
#1. and attaches a TAG "c" to the cell by referencing the 



second line of the VPI/VCI conversion table 159. The 
switch unit 65 outputs the cell to the voice processing 
trunk #1 by using the TAG "c" attached to the cell. 
[01 1 6] The voice processing trunk #1 again inputs the 
5 cell to the switch unit 65 after performing the encoding 
process for the input cell. First of all, the encoding unit 
151 converts a PCM (Pulse-Code Modulation) code 
being the digital data of the AAL type 1 into a particular 
voice code, and outputs the converted code to the AAL2 
10 multiplexing unit 152. 

[0117] The AAL2 multiplexing unit 152 converts the 
voice code from the encoding unit 151 into an AAL type 
2 cell. At this time, the AAL2 multiplexing unit 152 con- 
verts the VPI/VCI of the cell into those corresponding to 
is the trunk line at the point B, attaches CIDs to short cells, 
and attaches a TAG "b" to the cell by referencing the first 
line of the VPl/VCI/CID conversion table 153. The 
switch unit 65 outputs the cell to the line unit 66 at the 
point B by using the TAG "b" attached to the cell. For the 
20 connection in the opposite direction, that is. the data 
from the ATM network to the STM network, an AAL type 
2 cell is input from the trunk line at the point B (the path 
#3). The VPI/VCI conversion unit 158 within the line unit 
66 at the point B converts the VPI/VCI of the input cell 
25 into those corresponding to the voice processing trunk 
#2, and attaches a TAG "d" to the cell by referencing the 
second tine of the VPI/VCI conversion table 160. The 
switch unit 65 outputs the cell to the voice processing 
trunk #2 by using the TAG "d" attached to the cell. 
30 [01 1 8] The voice processing trunk #2 again inputs the 
cell to the switch unit 65 after performing the voice 
decoding process for the input cell. First of all, the AAL2 
demultiplexing unit 154 demultiplexes each connection 
data corresponding to each short cell from the AAL type 
35 2 cell, and outputs the data to the decoding unit 155 as 
a voice code. The decoding unit 155 converts the voice 
code into a PCM code, and outputs the PCM code to the 
AAL1 cell processing unit 156. 

[01 1 9] The A ALl cell processing unit 1 56 converts the 
40 PCM code from the decocting unit 1 55 into an AAL type 
1 cell. At this time, the AAL1 cell processing unit 156 
converts the VPI/VCI of the cell into those correspond- 
ing to the output line at the point A. and attaches a TAG 
"a" to the cell by referencing the first line of the 
45 VPl/VCI/CID conversion table 157. The switch unit 65 
outputs the cell to the line unit 66 at the point A by using 
the TAG "a" attached to the cell. 
[01 20] As described above, an AAL type 1 cell input to 
the ATM switch 61 can be encoded and converted into 
so an AAL type 2 cell by arranging the encoding unit 151 
and the AAL2 multiplexing unit 152 within the voice 
processing trunk 67. Furthermore, an AAL type 2 cell 
input to the ATM switch 61 can be decoded and con- 
verted into an AAL type 1 cell by arranging the AAL2 
55 demultiplexing unit 154. the decoding unit 155. and the 
AAL1 cell processing unit 156 within the voice process- 
ing trunk 67. Accordingly, the STM data converted into 
the AAL type 1 cell can be accommodated within the 
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ATM network in the form of an AAL type 2 cell. 
[0121 ] In the voice processing trunk 67 shown in Fig. 
16, the VPl/VCI/CID conversion tables 153 and 157 can 
be directly accessed from the AAL2 multiplexing unit 
152 and the AAL1 cell processing unit 156. Alterna- s 
tively, the VPl/VCI conversion unit which accesses the 
VPl/VCI/CID conversion tables 153 and 157 may be 
separately arranged at a stage succeeding the AAL2 
multiplexing unit 152 and the AAL1 cell processing unit 
1 56, like the voice processing trunk 67 shown in Fig. 4. w 
[0122] In the configuration shown in Fig. 16, the 
encoding unit and the decoding unit 155 are respec- 
tively arranged within the two different voice processing 
trunks 67, which are respectively connected to different 
ports of the switch unit 65. However, the encoding unit is 
151 and the decoding unit 155 may be arranged within 
the same voice processing trunk 67, and connected to a 
single port. 

[0123] Fig. 18 exemplifies the configuration of such a 
voice processing trunk 67. The voice processing trunk 20 
67 shown in this figure comprises an encoding unit 151, 
an AAL2 multiplexing unit 152, a VPl/VCI/CID conver- 
sion table 153, an AAL2 demultiplexing unit 154, a 
decoding unit 155, an AAL1 cell processing unit 156, a 
VPl/VCI/CID conversion table 157, a cell distributing 25 
unit 161. and a cell multiplexing unit 162. 
[0124] The cell distributing unit 161 is arranged at a 
stage preceding the encoding unit 151 and the AAL2 
demultiplexing unit 154, and distributes a cell to the 
encoding unit 151 or the AAL2 demultiplexing unit 154 30 
by referencing the VPI/VCI of the cell input from the 
switch unit 65. 

[0125] For example, if the VP I of the input cell is "0", 
the cell distributing unit 161 outputs the cell to the 
encoding unit 1 51 . If the VPI of the input cell is "1 the 35 
cell distributing unit 161 outputs the cell to the AAL2 
demultiplexing unit 154. In this case, the input cell hav- 
ing the VPI value n 0" corresponds to the AAL type 1, 
while the cell having the VPI value "1" corresponds to 
the AAL type 2. *o 
[01 26] The cell multiplexing unit 162 is arranged at a 
stage succeeding the AAL2 multiplexing unit 152 and 
the AAL1 cell processing unit 156. This unit multiplexes 
the input cells from the two routes, and outputs the mul- 
tiplexed cell to the switch unit 65. The input cell from the 45 
AAL2 multiplexing unit 152 corresponds to the AAL type 
2, while the input cell from the AAL1 cell processing unit 
156 corresponds to the AAL type 1. The operations of 
the encoding unit 151, the AAL2 multiplexing unit 152, 
the AAL2 demultiplexing unit 154, the decoding unit so 
155, and the AAL1 cell processing unit 156 are the 
same as those described above. 
[0127] The cell distributing unit 161 is configured, for 
example, by the circuit shown in Fig. 19. The cell distrib- 
uting unit 161 shown in Fig. 19 includes a delay circuit 55 
171, a VPI latch 172. a decoder 173. and two AND cir- 
cuits 174 (#1 and #2). 

[0128] The delay circuit 171 delays an input cell by a 
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predetermined amount of time, and outputs the delayed 
cell to each of the AND circuits. The VPI latch 172 
latches the value of the VPI from the header of the input 
cell, and outputs the latched value to the decoder 173. 
The decoder 173 decodes the VPI, and outputs the 
logic "1" or "0" to each of the AND circuits 174. Each of 
the AND circuits 174 outputs the ANDed result of the 
outputs of the delay circuit 171 and the decoder 1 73. 
The outputs of the AND circuits #1 and #2 are respec- 
tively input to the encoding unit 151 and the AAL2 
demultiplexing unit 154. 

[0129] For example, when the cell having the VPI 
value "0" is input, the decoder 173 respectively outputs 
the logic "1 " and "0" to the AND circuits #1 and #2. As a 
result, the data of the input cell is output from the AND 
circuit #1 , while the data "0" is output from the AND cir- 
cuit #2. In this way, the input cell is distributed to the 
encoding unit 151. 

[01 30] When the cell having the VPI value "1 " is input, 
the decoder 173 respectively outputs the logic "O" and 
T to the AND circuits #1 and #2. As a result, the data 
of the input cell is output from the AND circuit #2, while 
the data "0" is output from the AND circuit #1. In this 
way, the input cell is distributed to the AAL2 demultiplex- 
ing unit 154. 

[01 31 ] The switching method for use in the ATM switch 
61 including such a voice processing trunk 67 is similar 
to that shown in Fig. 5. If the number of connections 
which require a voice encoding process is very small 
among the connections accommodated by the ATM 
switch 61 , the number of used ports of the switch unit 65 
can be reduced by adopting the voice processing trunk 
67 shown in Fig. 18. 

[01 32] Additionally, the VP l/VCI conversion unit which 
accesses the VPl/VCI/CID conversion tables 153 and 
157 may be arranged at a stage succeeding the AAL2 
multiplexing unit 152 and the AAL1 cell processing unit 
156 within the voice processing trunk 67 shown in Fig. 
18, like the voice processing trunk 67 shown in Fig. 4. 
[01 33] Furthermore, in the configuration shown in Fig. 
16, the portion which relates to the voice encod- 
ing/decoding processes, such as the encoding unit 151 
and the decoding unit 155, and the portion which relates 
to the AAL type 2 processes, such as the AAL2 multi- 
plexing unit 152 and the AAL2 demultiplexing unit 154, 
are arranged within the same voice processing trunk 67, 
and these portions are connected to one port of the 
switch unit 65. However, the portion which relates to the 
voice encoding/decoding processes and the portion 
which relates to the AAL type 2 processes may be 
respectively arranged within two different voice process- 
ing trunks 67, and the two voice processing trunks may 
be respectively connected to different ports of the 
switch unit 65. 

[0134] For example, if the ATM switch 61 accommo- 
dates a plurality of connections whose encoding algo- 
rithms are different, the voice processing trunks #1 and 
#2 must be arranged for each of the algorithms in the 
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configuration shown in Fig. 16. In this case, the equip- 
ment for the AAL type 2 processes becomes redundant. 
[01 35] However, it becomes possible to use an individ- 
ual voice processing trunk 67 corresponding to each 
connection for the voice encoding/decoding processes, 
and to use the same voice processing trunk 67 for all of 
connections for the AAL type 2 processes, by separat- 
ing the portion which relates to the voice encod- 
ing/decoding processes and the portion which relates to 
the AAL type 2 processes. In this case, the equipment 
for the AAL type 2 processes is shared by a plurality of 
connections. 

[0136] Fig. 20 exemplifies the configurations of these 
two voice processing trunks 67 (#1 and #2). The voice 
processing trunk #1 includes a cell distributing unit 181 , 
an encoding unit 182, a decoding unit 183, a cell multi- 
plexing unit 184, a VPI/VCI conversion unit 185, and a 
VPI/VCI conversion table 186. 

[01 37] The cell distributing unit 161 distributes the cell 
input from the switch unit 65 to the encoding unit 182 or 
the decoding unit 183 by referencing the VPI/VCI of the 
cell. In this case, an AAL type 1 cell is output to the 
encoding unit 182, while a PF (Partially Filled) cell is 
output to the decoding unit 183. 
[0138] The PF cell is a cell in a format such that data 
are stored from the beginning of a standard ATM cell by 
the number of pieces of significant data, and includes 
only one short cell. Since the corresponding connection 
is identified according to the VPIA/CI in this case, a CID 
is not attached to the PF cell. 

[0139] The encoding unit 182 converts the PCM code 
of an AAL type 1 cell into a particular voice code, and 
outputs the data of the voice code as a PF cell. Accord- 
ingly, the point that the output is a PF cell is different 
from the encoding unit 151 shown in Fig. 18. Addition- 
ally, the decoding unit 183 converts the voice code of 
the PF cell into a PCM code, and outputs the cell as an 
AAL type 1 cell. Accordingly, the point that the input is a 
PF cell is different from the decoding unit 155 shown in 
Fig. 18. 

[0140] The cell multiplexing unit 184 multiplexes the 
PF cell from the encoding unit 182 and the AAL type 1 
cell from the decoding unit 183. and outputs the multi- 
plexed cell. The VPIA/CI conversion unit 185 converts 
the VPI/VCI of the input cell by referencing the VPI/VCI 
conversion table 186, and outputs the cell to the switch 
unit 65. 

[0141] The voice processing trunk #2 includes a cell 
distributing unit 191, an AAL2 multiplexing unit 192. an 
AAL2 demultiplexing unit 193, a cell multiplexing unit 
194. a VPI/VCI conversion unit 195. and a VPI/VCI/CID 
conversion table 196 

[0142] The cell distributing unit 1 91 distributes the cell 
input from the switch unit 65 to the AAL2 multiplexing 
unit 192 or the AAL2 demultiplexing unit 193 by refer- 
encing the VPI/VCI of the cell. In this case, a PF cell is 
output to the AAL2 multiplexing unit 192, while an AAL 
type 1 cell ts output to the AAL2 demultiplexing unit 193. 



[0143] The AAL2 multiplexing unit 192 converts the 
format of an input cell from the PF format to the AAL 
type 2 format. At this time, data of several PF cells are 
multiplexed into one AAL type 2 cell. Accordingly, the 

5 point that the input is a PF cell is different from the AAL2 
multiplexing unit 152 shown in Fig. 18. 
[01 44] The AAL2 demultiplexing unit 1 93 converts the 
format of an input ceil from the AAL type 2 format to the 
PF format. At this time, several PF cells are demulti- 

io plexed from the data of one AAL type 2 cell. Accordingly, 
the point that the output is PF cells is different from the 
AAL2 demultiplexing unit 154 shown in Fig. 18. 
[0145] The cell multiplexing unit 184 multiplexes the 
AAL type 2 cell from the AAL2 multiplexing unit 192 and 

is the PF cell from the AAL2 demultiplexing unit 193, and 
outputs the multiplexed cell. The VPI/VCI conversion 
unit 195 converts the VPI/VCI/CID of an input cell by ref- 
erencing the VPI/VCI/CID conversion table 196, and 
outputs the cell to the switch unit 65. 

20 [0146] Fig. 21 shows a cell switching method for use 
in the ATM switch 61 which includes such voice 
processing trunks #1 and #2. In this figure, the line unit 
66 at the point A includes a VPI/VCI conversion unit 201 
and a VPI/VCI conversion table 202, while the line unit 

25 66 at the point B includes a VP l/VCI conversion unit 201 
and a VPI/VCI conversion table 203. The cell distribut- 
ing units 181 and 191 and the cell multiplexing units 184 
and 1 94. which are shown in Fig. 20. are omitted in Fig. 
21. 

so [0147] In the VPIA/CI/CID conversion table 196 and 
the VPI/VCI conversion tables 186. 202. and 203. TAGS 
"a", "b", "C, and M d" respectively specify the route to the 
line unit 66 at the point A. the route to the line unit 66 at 
the point B, the route to the voice processing trunk 1 , 

35 and the route to the voice processing trunk #2. 

[0148] In Fig. 21 , the switching method for use in the 
case where the connections handled by the ATM switch 
61 do not require voice encoding/decoding processes 
(paths #2 and #4), is similar to that for use in the case 

40 where the connections having small end-to-end trans- 
mission delays (the paths #2 and #4) shown in Fig. 5. 
[01 49] Provided next is the explanation about the case 
where the connections handled by the ATM switch 61 
require the voice encoding/decoding processes. In Fig. 

45 21 , paths #1 and #3 correspond to such connections. 
[0150] STM data from an STM network is converted 
into an AAL type 1 cell within the IWF 63, and the cell is 
input from the point A to the ATM switch 61 (the path 
#1). At this time, the VPI/VCI conversion unit 201 within 

so the line unit 66 at the point A converts the VPI/VCI of the 
input cell into those corresponding to the voice process- 
ing trunk #1 , and attaches a TAG "c" to the cell by refer- 
encing the second line of the VPI/VCI conversion table 
202. The switch unit 65 outputs the cell to the voice 

55 processing trunk #1 by using the TAG "c" attached to the 
cell. 

[01 51 ] The voice processing trunk #1 again inputs the 
cell to the switch unit 65 after performing the encoding 
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process for the input cell. First of all, the encoding unit 
1 82 converts the PCM code of the AAL type 1 cell into a 
particular voice code, and outputs the converted data to 
the VPI/VCI conversion unit 185 as a PF cell. 
[0152] The VPI/VCI conversion unit 185 converts the 
VPI/VCI of the PF cell into those corresponding to the 
voice processing trunk #2, and attaches a TAG "d" to the 
cell by referencing the first line of the VPI/VCI conver- 
sion table 186. The switch unit 65 outputs the cell to the 
voice processing trunk #2 by using the TAG "cT attached 
to the cell. 

[01 53] The AAL2 multiplexing unit 1 92 within the voice 
processing trunk #2 converts the input PF cell into an 
AAL type 2 cell, and outputs the AAL type 2 cell to the 
VPI/VCI conversion unit 195. The VPI/VCI conversion 
unit 195 converts the VPI/VCI of the cell into those cor- 
responding to the trunk line at the point B, and attaches 
a TAG "b H to the celt by referencing the first line of the 
VPI/VCI/CID conversion table 196. The switch unit 65 
outputs the cell to the line unit 66 at the point B by using 
the TAG "b" attached to the cell. 
[0154] For the connection in the opposite direction, 
that is, the data from the ATM network to the STM net- 
work, an AAL type 2 cell is input from the trunk line at 
the point B (the path #3). The VPI/VCI conversion unit 
201 within the line unit 66 at the point B converts the 
VPI/VCI of the input cell into those corresponding to the 
voice processing trunk #2. and attaches a TAG M d n to the 
cell by referencing the second line of the VPI/VCI con- 
version table 203. The switch unit 65 outputs the cell to 
the voice processing trunk #2 by using the TAG M d H 
attached to the cell. 

[0155] The AAL2 demultiplexing unit 193 within the 
voice processing trunk #2 converts the format of an 
input cell from the AAL type 2 format to the PF format 
and outputs the cell to the VPI/VCI conversion unit 195. 
The VPI/VCI conversion unit 195 converts the VPI/VCI 
of the cell into those corresponding to the voice 
processing trunk #1, and attaches a TAG "c" to the cell 
by referencing the second line of the VPI/VCI/CID con- 
version table 196. Tne switch unit 65 outputs the cell to 
the voice processing trunk #1 by using the TAG "c" 
attached to the cell. 

[0156] The voice processing trunk #1 again inputs the 
cell to the switch unit 65 after performing the voice 
decoding process for the input cell. First of all, the 
decoding unit 183 converts the voice code of the PF cell 
into a PCM code, and outputs the converted data to the 
VPI/VCI conversion unit 185 as an AAL type 1 cell. 
[0157] The VPI/VCI conversion unit 185 converts the 
VPI/VCI of the cell into those corresponding to the out- 
put line at the point A. and attaches a TAG "a" to the cell 
by referencing the second line of the VPI/VCI conver- 
sion table 186. The switch unit 65 outputs the cell to the 
line unit 66 at the point A by using the TAG "a" attached 
to the cell. 

[01 58] As described above, the voice processing trunk 
#1 which performs the voice encoding/decoding proc- 



esses and the voice processing trunk #2 which per- 
forms the AAL type 2 processes are connected to the 
different ports of the switch unit 65 in the configuration 
shown in Fig. 21. Accordingly, for the connection using 
5 an encoding method different from that of the voice 
processing trunk #1, a different voice processing trunk 
having a similar configuration can be used as a replace- 
ment of the voice processing trunk #1, along with the 
voice processing trunk #2. 
io [0159] In Fig. 21, the encoding unit 182 and the 
decoding unit 1 83 are connected to the same port of the 
switch unit 65. However, these units may be arranged in 
different voice processing trunks 67. which are con- 
nected to different ports. Similarly, the AAL2 multiplex- 
es ing unit 192 and the AAL2 demultiplexing unit 193 may 
be connected to different ports. 
[0160] Furthermore, if processing delays of a voice 
encoder/decoder are large and if an echo compensation 
is required within an ATM network, either of the configu- 
re rations shown in Figs. 5 and 6, and any of the configura- 
tions shown in Figs. 16. 18, and 20 can be combined 
and used. 

[01 61 ] Fig. 22 shows a switching method for use in the 
ATM switch 61 implemented by combining the configu- 

25 rations shown in Figs. 5 and 16. 3 voice processing 
trunks 67 (#1. #2, and #3) are connected to the switch 
unit 65 shown in Fig. 22. The voice processing trunk #1 
corresponds to the voice processing trunk 67 shown in 
Fig. 5. This trunk includes an echo cancellor unit 71, a 

30 VPI/VCI conversion unit 72, and a VPI/VCI conversion 
table 73. 

[01 62] The voice processing trunk #2 corresponds to 
the voice processing trunk #1 shown in Fig. 16. This 
trunk includes an encoding unit 151, an AAL2 multiplex- 
es ing unit 152, and a VPI/VCI/CID conversion table 153. 
The voice processing trunk #3 corresponds to the voice 
processing trunk #2 shown in Fig. 16. This trunk 
includes an AAL2 demultiplexing unit 154, a decoding 
unit 155, an AAL1 cell processing unit 156, and a 
40 VPI/VCI/CID conversion table 157. 

[0163] The line unit 66 at the point A includes a 
VPI/VCI conversion unit 21 1 and a VPI/VCI conversion 
table 212, while the line unit 66 at the point B includes a 
VPI/VCI conversion unit 211 and a VPI/VCI conversion 
45 table 213. 

[0164] In the VPI/VCI conversion tables 73, 212, and 
213 and the VPI/VCI/CID conversion tables 153 and 
157, TAGs "a", T>", "c". "d". and M e" respectively specify 
the route to the line unit 66 at the point A, the route to 
so the line unit 66 at the point B, the route to the voice 
processing trunk #1 , the route to the voice processing 
trunk #2, and the route to the voice processing trunk #3. 
[0165] The switch unit 65 respectively routes the celt 
with the TAG "a" attached, the ceil with the TAG V 
55 attached, the ceil with the TAG *c n attached, the cell with 
the TAG "d" attached, and the cell with the TAG "e" 
attached to the line unit 66 at the point A, the line unit 66 
at the point B. the voice processing trunk #1 . the voice 
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processing trunk #2, and the voice processing trunk #3. 
[0166] In Fig. 22, the switching method for use in the 
case where the connections handled by the ATM switch 
61 requires neither the echo cancellor process nor the 
voice encoding/decoding processes (paths #2 and #4), s 
is similar to that in the case where the connections have 
small end-to-end transmission delays (the paths #2 and 
#4) in Fig. 5. 

[01 67] Provided next is the explanation about the case 
where the connections handled by the ATM switch 61 10 
require the echo cancellor process and the voice encod- 
ing/decoding processes, in Fig. 22, paths #1 and #3 
correspond to such connections. 
[0168] STM data from the STM network is converted 
into an AAL type 1 cell within the IWF 63, and the cell is 15 
input from the point A to the ATM switch 61 (the path 
#1). At this time, the VPl/VCi conversion unit 21 1 within 
the line unit 66 at the point A converts the VPI/VCI of the 
input cell into those corresponding to the voice process- 
ing trunk #1 , and attaches a TAG "c" to the cell by refer- 20 
encing the second line of the VPI/VCI conversion table 
212. The switch unit 65 outputs the cell to the voice 
processing trunk #1 by using the TAG V attached to the 
cell. 

[0169] The echo cancellor unit 71 within the voice 25 
processing trunk #1 performs the echo cancellor proc- 
ess for the input cell, and outputs the cell to the VPI/VCI 
conversion unit 72. The VPI/VCI conversion unit 72 con- 
verts the VPI/VCI of the input cell into those corre- 
sponding to the voice processing trunk #2, and attaches 30 
a TAG "d" to the cell by referencing the first line of the 
VPI/VCI conversion table 73. The VPI/VCI conversion 
unit 72 then outputs the cell to the switch unit 65, which 
outputs the cell to the voice processing trunk #2 by 
using the TAG "d" attached to the cell. 35 
[0170] The voice processing trunk #2 again inputs the 
cell to the switch unit 65 after performing the encoding 
process for the cell. First of all, the encoding unit 151 
converts the PCM code of the AAL type 1 cell into a par- 
ticular voice code, and outputs the cell to the AAL2 mul- 40 
tiplextng unit 152. 

[0171] The AAL2 multiplexing unit 152 converts the 
voice code from the encoding unit 151 into an AAL type 
2 cell. At this time, the AAL2 multiplexing unit 152 con- 
verts the VPI/VCI of the cell into those corresponding to 45 
the trunk line at the point B by referencing the first line 
of the VPI/VCI/CID conversion table 153. and respec- 
tively attaches CIDs and a TAG T>" to short cells and the 
AAL type 2 cell. The switch unit 65 outputs the cell to the 
line unit 66 at the point B by using the TAG "b* attached so 
to the cell. 

[0172] For the connection in the opposite direction, 
that is. the data from the ATM network to the STM net- 
work, an AAL type 2 cell is input from the trunk line at 
the point B (the path #3). The VPI/VCI conversion unit ss 
211 within the line unit 66 at the point B converts the 
VPI/VCI of the input cell into those corresponding to the 
voice processing trunk #3, and attaches a TAG "e" to the 
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cell by referencing the second line of the VPI/VCI con- 
version table 213. The switch unit 65 outputs the cell to 
the voice processing trunk #3 by using the TAG "e" 
attached to the cell. 

[01 73] The voice processing trunk #3 again inputs the 
cell to the switch unit 65 by performing the voice decod- 
ing process for the input cell. First of all, the AAL demul- 
tiplexing unit 154 demultiplexes data of each connection 
corresponding to each of the short cells from the AAL 
type 2 cell, and outputs the data to the decoding unit 
155 as a voice code. The decoding unit 155 converts 
the voice code into a PCM code, and outputs the PCM 
code to the AAL1 cell processing unit 156. 
[01 74] The AAL1 cell processing unit 1 56 converts the 
PCM code from the decoding unit 155 into an AAL type 
1 cell. At this time, the AAL1 cell processing unit 156 
converts the VPI/VCI of the cell into those correspond- 
ing to the voice processing trunk #1, and attaches a 
TAG "c" to the cell by referencing the first line of the 
VPI/VCI/CID conversion table 157. The switch unit 56 
outputs the cell to the voice processing trunk #1 by 
using the TAG "c" attached to the cell. 
[0175] The echo cancellor unit 71 within the voice 
processing trunk #1 performs the echo cancellor proc- 
ess for the input cell, and outputs the cell to the VPI/VCI 
conversion unit 72. The VPI/VCI conversion unit 72 con- 
verts the VPI/VCI of the cell into those corresponding to 
the output line at the point A, and attaches a TAG "a" to 
the cell by referencing the second line of the VPI/VCI 
conversion table 73. The VPI/VCI conversion unit 72 
then outputs the cell to the switch unit 65, which outputs 
the cell to the fine unit 66 at the point A by using the TAG 
"a" attached to the cell. 

[01 76] In the above described preferred embodiment, 
the voice processing is performed for the STM data con- 
verted into the AAL type 1 cell by the IWF. The voice 
processing can be also performed for the data from a 
normal ATM subscriber terminal in a similar manner. 
[01 77] Fig. 23 is a block diagram showing the config- 
uration of an ATM network which does not accommo- 
date an STM network. In this figure, an ATM network 
221 includes a plurality of ATM switches 61, to each of 
which an ATM subscriber terminal 62 is connected. 
[0178] Fig. 24 shows the configuration and the switch- 
ing method of a communications system within the ATM 
network 221 shown in Fig. 23. The system shown in Fig. 
24 includes an ATM switch 61 and an ATM subscriber 
terminal. The point that this system does not include an 
IWF 63 is different from the 6ystem shown in Fig. 2B. 
[01 79] When an AAL type 1 cell is input from the sub- 
scriber terminal 62 to the ATM switch 61 in Fig. 24, a 
VPI/VCI conversion is performed in a line unit 66. If the 
input cell does not require voice processing, the line unit 
66 converts the VPI/VCI of the cell into those corre- 
sponding to a trunk line, and attaches a TAG to the cell. 
The switch unit 65 outputs the cell to the line unit 66 of 
the trunk line by using the TAG attached to the cell, as 
indicated by a broken line. 
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[0180] If the input cell requires the voice processing, 
the line unit 66 converts the VPI/VCI of the cell into 
those corresponding to a voice processing trunk 67, and 
attaches a TAG to the cell. A switch unit 65 outputs the 
cell to the voice processing trunk 67 by using the TAG s 
attached to the celt, as indicated by a solid line. 
[01 81 ] The voice processing trunk 67 again inputs the 
cell to the switch unit 65 as indicated by a solid line after 
performing an echo cancellor process, a voice encoding 
process, AAL type 2 cell processing, etc. for the cell. At io 
this time, the voice processing trunk 67 converts the 
VP WCI of the cell into those corresponding to the trunk 
line, attaches a TAG to the cell, and inputs the cell to the 
switch unit 65. The switch unit 65 outputs the cell to the 
line unit 66 of the trunk line by using the TAG attached is 
to the cell, as indicated by the solid line. 
[0182] For the connection in the opposite direction, 
that is, the cell from the trunk line to the subscriber ter- 
minal 62, the switching operations are performed with a 
similar method. In this case, the voice processing trunk so 
67 performs the echo cancellor process, a voice decod- 
ing process, AAL type 2 decell processing, etc., and 
inputs the cell to the switch unit 65. The switch unit 65 
outputs the cell to the line unit 66 of the line of the sub- 
scriber terminal 62. 25 
[0183] Additionally, the configuration of the switch 
according to the present invention can be applied not 
only to voice processing, but also to arbitrary process- 
ing such as image processing, etc. Actually, STM data 
and ATM cells can carry arbitrary digital data including 30 
voice and images. The encoding/decoding processes 
and the AAL type 2 cell/decell processing can be per- 
formed for arbitrary data. 

[0184] In this case, a processing trunk for processing 
the data of an input cell may be arranged as a replace- 35 
ment of the voice processing trunk 67 shewn in Figs. 
2B, 24, etc. This processing trunk has a configuration 
similar to. for example, that of the voice processing trunk 
67 shown in Fig. 16, 18. or 20, and performs the cod- 
ing/decoding processes or the AAL type 2 cell/decell 40 
processing. 

[0185] According to the present invention, an inter- 
work between an ATM network and an STM network is 
made more efficient. Especially, voice connections can 
be efficiently accommodated by the ATM network. To be 45 
more specific, the amount of equipment of an IWF can 
be reduced by limiting the devices to be arranged within 
the IWF, when various types of data accommodated by 
the STM network are accommodated by the ATM net- 
work. Additionally, an optimum processing trunk can be so 
used according to the attribute of data by incorporating 
device not arranged within the IWF into an ATM switch 
as one or more processing trunks, thereby improving 
the efficiency of data processing. 

55 

Claims 

1. A switch (61) for switching communication data, 
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which is partitioned into cells being fixed-length 
packets, for each of the cells, comprising: 

switch means (51, 65) for determining an out- 
put route for each input cell; and 
trunk means (52, 67) for performing voice 
processing of the input cell when the input cell 
belongs to a particular voice connection. 

2. The switch according to claim 1 , wherein: 

said switch accommodates synchronous trans- 
fer mode data mapped onto an asynchronous 
transfer mode adaptation layer type 1 cell; and 
said trunk means performs voice processing of 
the asynchronous transfer mode adaptation 
layer type 1 cell. 

3. The switch according to claim 1 , further comprising: 

input line interface means (66) for performing 
an interface process between an input line of 
the input ceil and said switch means; and 
output line interface means (66) for performing 
an interface process between an output line 
and said switch means, wherein 
said switch means performs a first switching 
operation for connecting said input line inter- 
face means and said output line interface 
means, for a cell of a connection which does 
not require the voice processing, and performs 
a second switching operation for connecting 
said input line interface means and said trunk 
means and for connecting said trunk means 
and said output line interface means, for a cell 
of a connection which requires the voice 
processing. 

4. The switch according to claim 3, wherein: 

said trunk means includes 

echo cancellor means (71) for removing an 
echo of a far end signal superposed on a 
near end signal, and 

conversion means (72) for converting con- 
nection identification information of the 
input cell; and 

said switch means performs the second switch- 
ing operation for a cell of a voice connection 
having a large transmission delay and per- 
forms the first switching operation for a cell of 
other connections. 

5. The switch according to claim 3, wherein: 
said trunk means includes 
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echo cancellor means (71 ) for removing an 
echo of a far end signal superposed on a 
near end signal, and 

conversion means (72) for converting con- 
nection identification information of the 5 
input cell; and 

said switch means performs the second switch- 
ing operation for a cell of the near end signal of 
a voice connection having a large transmission 10 
delay, performs a third switching operation for 
connecting said input line interface means to 
said output line interface means and said trunk 
means, for a cell of the far end signal of the 
voice connection having the large transmission 75 
delay, and performs the first switching opera- 
tion for a cell of other connections. 

6. The switch according to claim 3, wherein: 

20 

said trunk means includes a plurality of voice 
processing means (82, 101, 121) for perform- 
ing the voice processing for each of a plurality 
of connections; and 

said input line interface means converts con- 25 
nection identification information of the input 
cell into information which specifies one of the 
plurality of voice processing means. 

7. The switch according to claim 6, wherein said trunk 30 
means further includes: 

cell distributing means (81 ) for distributing the 

input cell to a specified voice processing 

means by referencing the connection identif tea- 35 

tion information of the input celt; and 

cell multiplexing means (83) for multiplexing 

cells from the plurality of voice processing 

means. 

40 

8. The switch according to claim 6, wherein 

said trunk means further includes a cell multi- 
plexing means (102) for multiplexing celts from 
the plurality of voice processing means, each of 45 
which includes a filter means (103) for passing 
a cell having predetermined particular connec- 
tion identification information. 

9. The switch according to claim 6, wherein each of so 
said voice processing means includes output con- 
trolling means (121) for outputting a cell for which 
the voice processing is performed after a predeter- 
mined amount of time elapses from an arrival of the 
input cell. 55 

10. The switch according to claim 3, wherein: 



said trunk means includes first and second 
trunk means (67); 

said first trunk means includes encoding 
means (151) for converting voice data of an 
asynchronous transfer mode adaptation layer 
type 1 cell into a particular voice code, and mul- 
tiplexing means (152) for multiplexing voice 
codes from said encoding means into an asyn- 
chronous transfer mode adaptation layer type 2 
cell; 

said second trunk means includes demultiplex- 
ing means (154) for demultiplexing a voice 
code of each connection from an asynchro- 
nous transfer mode adaptation layer type 2 cell, 
decoding means (155) for converting the voice 
code from said demultiplexing means into voice 
data, and a cell processing means (156) for 
converting the voice data from said decoding 
means into an asynchronous transfer mode 
adaptation layer type 1 cell; and 
said switch means passes the input cell 
through one of said first and second trunk 
means by performing the second switching 
operation for a cell of a particular voice connec- 
tion, and performs the first switching operation 
for a cell of other connections. 

11. Trie switch according to claim 3, wherein: 

said trunk means includes 

encoding means (151) for converting voice 
data of an asynchronous transfer mode 
adaptation layer type 1 cell into a particular 
voice code, 

multiplexing means (152) for multiplexing 
voice codes from said encoding means 
into an asynchronous transfer mode adap- 
tation layer type 2 cell, 
demultiplexing means (154) for demulti- 
plexing a voice code of each connection 
from an asynchronous transfer mode 
adaptation layer type 2 cell, 
decoding means (155) for converting the 
voice code from said demultiplexing 
means, 

cell processing means (156) for converting 
the voice data from said decoding means 
into an asynchronous transfer mode adap- 
tation layer type 1 cell, 
cell distributing means (161) for distribut- 
ing the input cell to one of said encoding 
means and said demultiplexing means by 
referencing connection identification infor- 
mation of the input cell, and 
cell multiplexing means (162) for multiplex- 
ing cells from said multiplexing means and 
said cell processing means; and 
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said switch means performs the second switch- 
ing operation for a cell of a particular voice con- 
nection, and performs the first switching 
operation for a cell of other connections. 

12. The switch according to claim 3, wherein: 

said trunk means includes first and second 
trunk means (67); 

said first trunk means includes encoding io 
means (182) for converting voice data of an 
asynchronous transfer mode adaptation layer 
type 1 cell into a particular voice code and for 
outputting a partially filled cell including the 
voice code, and decoding means (1 83) tor con- is 
verting the voice code of the partially filled cell 
into voice data and for outputting an asynchro- 
nous transfer mode adaptation layer type 1 cell 
including the voice data; 

said second trunk means includes multiplexing 20 
means (192) for multiplexing one or more par- 
tially filled cells into an asynchronous transfer 
mode adaptation layer type 2 cell, and demulti- 
plexing means (193) for demultiplexing a voice 
code of each connection from an asynchro- 25 
nous transfer mode adaptation layer type 2 ceil 
and for generating one or more partially filled 
celts; and 

said switch means passes the input cell 
through said first and second trunk means by 30 
performing the second switching operation for 
a cell of a particular voice connection, and for 
performing the first switching operation for a 
cell of other connections. 

35 

13. The switch according to daim 1 . wherein said trunk 
means performs at least one of an echo cancellor 
process for removing an echo of a far end signal 
superposed on a near end signal, an encoding 
process for converting voice data of the input cell <o 
into a particular voice code, a decoding process for 
converting a voice code of the input cell into voice 
data, a multiplexing process for multiplexing data of 

the input cell into an asynchronous transfer mode 
adaptation layer type 2 cell, and a demultiplexing 45 
process for demultiplexing data from an input asyn- 
chronous transfer mode adaptation layer type 2 
cell. 

14. The switch according to claim 1 , wherein said trunk so 
means includes: 

first trunk means (67) for removing an echo of a 
far end signal superposed on a near end sig- 
nal; 55 
second trunk means (67) for converting voice 
data of the input cell into a particular voice 
code; and 



third trunk means (67) for converting a voice 
code of the input cell into voice data. 

15. The switch according to claim 1 . wherein said trunk 
means includes: 

first trunk means (67) for removing an echo of a 
far end signal superposed on a near end sig- 
nal; 

second trunk means (67) for multiplexing data 
of the input cell into an asynchronous transfer 
mode adaptation layer type 2 cell; and 
third trunk means (67) for demultiplexing data 
from an input asynchronous transfer mode 
adaptation layer type 2 cell. 

16. A trunk (67) for use in a system which switches 
communication data, which is partitioned into cells 
being fixed-length packets, for each of the cells, 
comprising: 

voice processing means (71, 151, 152. 154, 
155, 156, 182, 183, 192, 193) for performing 
voice processing for an input cell when the 
input cell belongs to a particular voice connec- 
tion; and 

conversion means (72. 152, 156. 185. 195) for 
converting connection identification information 
of the input cell. 

17. A switch (61) for switching communications data, 
which is partitioned into cells being fixed-length 
packets, for each of the cells, comprising: 

switch means (65) for determining an output 
route for each input cell; and 
trunk means (67) for processing data of the 
input cell when the input cell belongs to a par- 
ticular connection. 

18. A switching method for switching communication 
data, which is partitioned into cells being fixed- 
length packets, for each of the cells, comprising the 
steps of: 

determining a connection of an input cell; 
outputting the input cell to a particular route 
when the input cell belongs to a particular voice 
connection; and 

performing voice processing for the input cell 
which belongs to the particular voice connec- 
tion. 



19. A switching method for switching communication 
data, which is partitioned into cells being fixed- 
length packets, for each of the cells, comprising the 
steps of: 
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determining a connection of an input cell; 
outputting the input cell to a particular route 
when the input cell belongs to a particular con- 
nection; and 

processing data of the input cell which belongs s 
to the particular connection. 
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